


 

CARETAKVR: A Virtual Reality Environment to Train Alzheimer's 
Caregivers 

 
1. Introduction 
 
A major concern with patients who have Alzheimer's Disease (AD) is that their cognitive 
faculties can degrade at varying rates, leading to caregivers who may be unprepared to manage 
the patient's symptoms.  Such symptoms can include short-term memory loss, loss in physical 
and cognitive abilities, drastic behavioral changes, and aggressiveness.​1,2​  Moreover, the 
population of people aged 65 and older will grow roughly by 60% over the next 12 years, leading 
to an expected increase in patients with AD.​3,4​  Given the rising costs of health care, there exists 
a critical need to develop methods for supporting patients in home.​5-8 

 
In recent years, there has been a push towards leveraging virtual reality (VR) applications to 
provide training for many different domains, including the medical​9​ and military domains.​10 
Generally, consumer-grade VR hardware is cost effective and small in physical footprint, 
enabling organizations of varying size and consumers to justify their purchase.  Moreover, video 
games have been used to promote therapeutic recovery.​11 
 
Caregivers of AD patients tend to be friends and family members, often unpaid, that must 
provide support at home in their instrumental activities of daily living (IADL, i.e., making meals, 
managing money, etc.).​4​  Moreover, caregivers are often not provided formal training, leading to 
people who are unprepared to manage such symptoms.  To combat this problem, we developed a 
proof of concept VR application, using consumer-grade hardware (HTC Vive) and open-source 
programming tools (Unity, SteamVR), to create an environment in which caregivers of AD 
patients can be exposed to common scenarios and optimal mitigation strategies.  This project was 
structured as a combination of an undergraduate research project, an Honors thesis, and a paid 
summer project.  The rest of this paper is structured as follows.  Section 2 discusses the 
CARETAKVR​ framework, including an overview of background information,  related work, and 
patient simulation. Section 3 then discusses student training, and Section 4 summarizes our paper 
and presents future directions. 
 
2. CARETAKVR: Training Caregivers 
 
This section describes ​CARETAKVR​, our prototype training tool for supporting caregivers of AD 
patients.  We next discuss the overall framework, the methods to which we simulated patients, 
and how we 'gamified' the training process to ensure an enjoyable experience for the caregiver. 
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caregiver.   To provide more details, Figures 3a and 3b demonstrate the task of turning on/off the 
stove.  In Figure 3a, the stove is on and there is a button to switch its state. The user, using the 
Vive controller, may then turn off the stove (Figure 3b), completing the objective of the scenario. 
Note that the AI-controlled patient can also use this button to turn the stove on or off at any 
given time. 
 

 
Figure 3a and 3b: Turning off the stove. 

 
The caregiver can interact with any object in the virtual home, including the ability to drag or 
push objects that are heavy, as well as to pick up, carry, throw, and place smaller objects.  The 
AI patient can also interact with objects in the same fashion. 
 
b. Alzheimer's Disease 
 
AD is one of the top five leading diseases with no cure, where early intervention is one of the 
best strategies for prolonging the descent into dementia.​1-3​ Caregivers, often unpaid friends and 
family members, must provide on-site care at all hours of the day to maintain the patients 
IADLs. ​4​  Caregivers must be able to manage the symptoms of AD, including sudden mood 
changes, forgetfulness, and resolution of dangerous situations (e.g., turning on a stove to cook 
and then walking away). As such, cost-effective training tools can go a long way for providing 
even a basic level of training, thereby reducing caregiver stress.  
 
c. User Interface and Caregiver Tasks 
 
To ensure that the caregiver understands their goals and objectives, a user interface was 
developed to visually relate such information.  In ​CARETAKVR​, this interface is represented by a 
virtual clipboard that the user may pull up at any time.  The clipboard dynamically displays the 
user's current tasks/objectives, as well as the status of current tasks, as is demonstrated in Figure 
4a.  For instance, Figures 4b and 4c demonstrate completing the objective of turning off the 
stove.  In Figure 4b, the patient is moving to a different location (specified internally by the AI), 
having recently turned on the stove.  The caregiver must then turn off the stove, as indicated by 
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Task 1​.   Figure 4c illustrates that the caregiver has successfully turned off the stove by pushing 
the button, as indicated by the green text.  
 

 
Figures 4a, 4b, and 4c: User Interface and Completing an Objective. 

 
d. Simulating a Patient 
 
We provided an initial prototype patient, controlled by a limited AI, to facilitate the caregiver's 
training.  This patient is intended (as future work) to be fully AI-controlled, exhibiting common 
behaviors as an AD patient would express.  For this particular paper, however, the AI is limited 
to wandering around the house and accepting actions from the user.  Such actions include 
moving from place to place and interacting with objects.  This limitation was put in place as a 
stepping stone towards the full AI. 
 
Figure 5a illustrates how the player can direct the patient (represented by the gray cylinder) to 
move from place to place.  The indicator over the cylinder represents the current state of the 
patient, with Figure 5b demonstrating that a ​Move to Location​ directive was accepted and 
completed.  Future indicators include hunger status, mood, and any other indicator that would be 
helpful to the caregiver.  
 

 
Figures 5a and 5b: Directing the "patient." 
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